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Some	
  examples	
  of	
  RSP	
  ice	
  cloud	
  

retrievals	
  

Bas@aan	
  van	
  Diedenhoven	
  
Brian	
  Cairns	
  
RSP	
  team	
  

Thanks	
  to	
  CPL	
  team	
  



RSP	
  (ice)	
  cloud	
  products	
  (preliminary)	
  
•  Two	
  independent	
  cloud	
  top	
  height	
  es@mates	
  using	
  	
  

–  Rayleigh	
  signal	
  in	
  polarized	
  reflectance	
  (generally	
  
underes@mates)	
  

–  Contrast	
  between	
  1880	
  nm	
  reflectances	
  at	
  different	
  viewing	
  
angles	
  (works	
  less	
  good	
  for	
  op@cally	
  thick	
  clouds)	
  

•  Liquid	
  index	
  uses	
  cloud	
  rainbow	
  feature	
  in	
  polarized	
  
reflectance	
  to	
  detect	
  liquid	
  layers	
  (Van	
  Diedenhoven	
  et	
  al.,	
  JAS	
  2012)	
  
–  LI	
  <0.5	
  indicates	
  ice	
  
–  LI	
  >2	
  indicates	
  liquid	
  
–  0.5<	
  LI	
  <2	
  indicates	
  liquid	
  under	
  thin	
  ice	
  layer	
  

•  Asymmetry	
  parameter,	
  aspect	
  ra@o,	
  crystal	
  distor@on	
  
retrievals	
  using	
  polarized	
  reflectance:	
  Van	
  Diedenhoven	
  et	
  al.,	
  
AMT	
  2012;	
  ACP	
  2013	
  

•  Effec@ve	
  radius	
  retrievals	
  using	
  Nakajima-­‐King	
  with	
  
retrieved	
  ice	
  op-cal	
  model	
  





Example	
  1	
  



Example	
  1:	
  Between	
  red	
  lines	
  

•  Low	
  depol	
  from	
  
CPL	
  and	
  large	
  
liquid	
  index	
  
indicates	
  
supercooled	
  liquid	
  
at	
  8-­‐9	
  km	
  height	
  



Example	
  1:	
  Between	
  red	
  and	
  yellow	
  

•  Compact	
  distorted	
  
crystals	
  with	
  
asymmetry	
  
parameters	
  
0.76-­‐0.78	
  

•  20-­‐30	
  micron	
  
effec@ve	
  radius	
  	
  

•  Before	
  18.96	
  is	
  
mul@	
  layered	
  as	
  
indicated	
  by	
  CPL	
  



Example	
  1:	
  Between	
  yellow	
  and	
  orange	
  
•  Transi@on	
  to	
  
oriented	
  plate-­‐like	
  
par@cles	
  aber	
  19:03	
  

Specular	
  
reflec@on	
  

Example	
  of	
  polarized	
  
reflectance	
  @	
  865	
  nm	
  
before	
  19.05	
  (19:03	
  UTC)	
  

Example	
  19.05	
  –	
  19.08	
  

Retrievals	
  affected	
  by	
  
specular	
  reflec-on	
  



Example	
  2	
  



Example	
  2:	
  Between	
  red	
  and	
  yellow	
  

•  Severely	
  
distorted	
  plate-­‐
like	
  par@cles	
  

•  	
  ~20	
  micron	
  
effec@ve	
  radius	
  	
  

	
  



Example	
  2:	
  Between	
  yellow	
  and	
  orange	
  

•  Decreasing	
  
effec@ve	
  radii	
  
on	
  cloud	
  edge	
  

•  Liquid	
  clouds	
  
aber	
  17.77	
  
(17:46	
  UTC)	
  



Example	
  3	
  



Example	
  3:Between	
  red	
  lines	
  

•  Aber	
  ~19:20	
  UTC,	
  
small	
  compact	
  
distorted	
  par@cles	
  
with	
  Reff	
  ~	
  10	
  
microns	
  are	
  
generally	
  
retrieved	
  

•  Asymmetry	
  
parameters	
  ~0.75	
  


